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OO . Results of processing of data of a VLBI experiment titled RAPLOl are presented. These VLBI 

\ observations were made on 4th February, 2010 at 6.28 cm between the 100-m antenna of the 

Max Planck Institute (Effelsberg, Germany), Puschino 22-m antenna (Astro Space Center (ASC), 
Russia), and two 32-m antennas of the Istituto di Radioastronomia di Bologna (Bologna, Italy) 
in Noto and Medicina. 2 well-known sources, 3C84 (0316+413), and BL Lac (2200+420) were 
included in the schedule of observations. Each of them was observed during 1 hour at all the 
stations. The Mark-5A registration system was used at 3 European antennae. The alternative 
registration system known as RDR (RADIOASTRON Data Recorder) was used in Puschino. The 
5^ , Puschino data were recorded in format RDF (RADIOASTRON Data Format). Two standard 

recording modes designed as 128-4-1 (one bit), and 256-4-2 (two bit) were used in the experi- 
ment. All the Mark-5A data from European antennae were successfully converted into the RDF 
format. Then, the correlation function was estimated at the ASC software correlator. A similar 
correlation function also was estimated at the Bonn correlator. The Bonn correlator reads Mark5 A 
data, the RDF format was converted into MarkSB format before correlation. The goal of the ex- 
periment was to check the functioning and data analysis of the ground based radio telescopes for 
the RADIOASTRON SVLBI mission 

GAMOW-2010 
August 23-27 2010 
Odessa, Ukraine 



© Copyright owned by the author(s) under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike Licence. 



http ://pos.sissa.it/ 



1. Results of data processing 



The correlator estimates the visibility as a function of time and frequency. A phase of this 
complex function is shown in Figures 1, and 2. 
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Figure 1: Visibility phase vs time for the Effelsberg-Medicina baseline. Scan no. 3 (2200+420). The 
maximum integration time is 2 minutes 

If a fringe rate (or fringe frequency) is still not compensated, there is a considerable phase 
slope. This may be due to several effects. For instance, it could be considerable if there is some 
instability of heterodyne at any antenna of a baseline. A slope restricts the coherence time which 
is equal to time interval corresponding to the phase drift of 180 degrees. 

The correlator of ASC uses the special software module titled ARIADNA for estimation of 
delay for any interferometer baseline and any interval of observational time. Then, there is a 
possibility to compensate the residual delay as well as the residual fringe rate at the input of the 
correlator. 

Values of residuals with respect to the reference antenna in Effelsberg were the following : 

1. Residual delay values are : 

• 21.10 +/- 0.05 mcs for the Puschino antenna 

• -42.810 +/- 0.007 mcs for the Medicina antenna 

• 12.520 +/- 0.005 mcs for the Noto antenna 



Residual rate values are : 

• 0.412 +/- 0.0005 Hz for the Puschino antenna 

• 0.007 +/- 0.0006 Hz for the Medicina antenna 

• -0.002 +/- 0.0005 Hz for the Noto antenna 
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2200+420, RR-POL, EFLSBERG-PUSHCH22(1^) 
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Figure 2: Visibility phase vs time for the Effelsberg-Puschino basehne. Scan no. 3 (2200+420). The 
maximum integration time is 0.3 seconds 

Values of residual delay and fringe rate were almost constant in time for each antenna during 
the observations. Thus, they could be compensated very easily inside the correlator. For exam- 
ple, the dependence of visibility phase on time for the second scan (source is 2200+420, lower 
frequency band, RR-polarization) is shown in the Figure 3. 

It is clear from Figure 3 that visibility phase values are between -280 and -140 degrees after 
the compensation. Such the residual phase oscillations are reliable and can be corrected during the 
secondary data processing. The value of residual fringe rate can be easily estimated from the phase 
slope value (148.54795 degrees per second). Then, the residual fringe rate value is equal to 0.4137. 
This is close to the value mentioned above (0.412). 

The Signal-to-Noise Ratio (SNR) was measured for each baseline. The dependence of the 
Signal to RMS multiplied by 6 value on integration time for the data of scan no. 8 from the 
Effelsberg-Noto baseline and RR polarization is shown in Figure 4. 

It is clear from this figure, that the saturation of SNR takes place when the integration time 
is more than 2 seconds. Thus, there is the serious restriction for this parameter value even for 
European baselines, and its optimum value is about 0.3 second as mentioned above. There were 
observational data for the source titled 0316+413 (3C84) for all 4 antennae. A (u, v)-plane coverage 
(Figure 5) does not allow to reconstruct the source map. 

Estimation of the visible angular sizes of 3C84 gives the value of about 11 mas (Figure 6). 
This is in consistent with the 3C84 properties available in literature (Asada, 2000, 2006). 

2. Conclusions 

Thus, we could make the following conclusions : 
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Figure 3: Visibility phase vs time for the Effelsberg-Puschino baseline BEFORE (A) and AFTER (B) the 
residual fringe rate compensation 



1. The experiment RAPLOl demonstrates the possibility to convert the Mark-5A data into RDF 
data. Antennae with different registration systems could be successfully used for the RA- 
DIOASTRON mission 



2. The integration time value is restricted by 1 second due to a high rate offset at Puschino an- 
tenna. The successful estimation of the correlation function demonstrates the possibilities of 
the ASC software correlator to compensate correctly the abnormally high values of residual 
delays and fringe rates 



3. The data at the end of the ASC software correlator are relevant for the secondary processing 
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3C84 Correlated amplitude / 6*RMS (B-No, RCP, 1 bit samling) 
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Figure 4: Signal-to-Noise ratio (SNR) vs the integration time 



4. The caUbration procedures of the software known as Astro Space Locator allow reconstruct- 
ing the visibility function 



5. The (u, v)-plane coverage for the 3C84 is not sufficient to perform the source imaging. The 
value of estimated source angular size is 1 1 mas. This value is consisted with the 3C84 prop- 
erties available in literature 



All the results presented in this paper are preliminary. 
Procedures and techologies used during the VLBA data processing also could be very useful for 
processing of data of future Space VLBI mission titled RADIOASTRON. 
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Figure 5: (u, v)-plane coverage for 3C84 



3C84, angular size is 0.0109[as] 
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Figure 6: Visibility amplitude versus (u, v)-radius for 3C84 
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